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Background: Most evidence about associations between birth weight and adult cancer risk comes from studies linking 
birth records to cancer registration data, where information on known risk factors for cancer is generally lacking. Here, we 
report on associations between birth weight and cause-specific cancer risk in a large cohort of UK women, and investi- 
gate how obsen/ed associations are affected by other factors. 

Methods: A total of 453 023 women, born in the 1 930s and 1 940s, reported their birth weight, maternal smoking, par- 
ental heights, age at menarche, adult height, adult smoking, and many other personal characteristics. They were followed 
for incident cancer. Using Cox regression, relative risks by birth weight were estimated for cancers with more than 1 500 
incident cases, adjusting for 1 7 potential confounding factors, individually and simultaneously. 

Results: Birth weight reported in adulthood was strongly correlated with that recorded at birth (correlation coefficient = 
0.78, P< 0.0001). Reported birth weight was associated with most of the potential confounding factors examined, the 
strongest association being with adult height. After 9.2 years follow-up per woman, 39 060 incident cancers were regis- 
tered (4414 colorectal, 3175 lung, 1795 malignant melanoma, 14 542 breast, 2623 endometrial, 2009 ovarian, 1565 
non-Hodgkin lymphoma, and 8937 other cancers). Associations with birth weight were null or weak and reduced after ad- 
justment by adult height (P[trend] > 0.01 for every cancer, after adjustment). In contrast, adult height was strongly related 
to the risk of every cancer except lung cancer, after adjusting for birth weight and other factors (P[trend] < 0.0001 for 
most cancers). For lung cancer, adjusting for smoking reduced the association with birth weight. Meta-analyses were 
dominated by our findings. 

Conclusion: Birth weight and adult height are correlated and likely to be markers of some aspect of growth that affects 
cancer risk in adulthood. However, birth weight adds little, if any, additional information to adult height as a predictor of 
cancer incidence in women. 
Key words: birth weight, cancer, height, growth 



introduction 

Findings from some studies have suggested an association 
between birth weight and the incidence of certain cancers, par- 
ticularly breast cancer, in adulthood [1-17]. However, most of 
the evidence comes from studies where birth or early childhood 
records had been linked to adult cancer registration data, and 
such studies generally lacked information on possible confound- 
ing or intermediary pathways by which birth weight may be 
related to adult cancer risk. Birth weight is associated with many 
factors, such as adult height and weight, which are known to 
predict cancer risk in adulthood [18]. In a large cohort of UK 
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women, we describe associations between birth weight and 
characteristics of the women at around the time of their birth, in- 
cluding maternal smoking, parental heights, and whether or not 
they had been breast fed as an infant, and during adulthood, 
such as their height, body mass index, and smoking. Our aim 
was to study associations between birth weight and cancer inci- 
dence and to examine the role of possible confounding or inter- 
mediary pathways by adjusting, individually and simultaneously, 
for 17 different characteristics of the women or their parents. 

methods 

study population and follow-up 

The details of the Million Women Study have been described elsewhere [18]. 
Briefly, 1.3 million women aged 50-64 years were recruited when they were 
invited to routine breast cancer screening in England and Scotland between 
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1996 and 2001, and completed a recruitment questionnaire on health, life- 
style, and reproductive factors and gave consent for foUow-up. About 3 years 
afterwards, they were sent a postal questionnaire which included questions 
about their birth weight, whether they had been breastfed, maternal smoking, 
and maternal and paternal height. Study questionnaires can be found at 
www.millionwomenstudy.org. Good agreement between self-reported and 
measured birth weight was found among women in this cohort who were 
also participants in the National Survey of Health and Development, a na- 
tionally representative birth cohort of people born in a single week in 1946, 
for whom birth weight had been recorded at the time of their birth [19]. The 
Pearson correlation between the measured and self-reported values was 0.78 
(P< 0.0001). 

AU participants are followed for cause-specific deaths and incident cancer 
by linkage to the National Health Service (NHS) Central Registers, which regu- 
larly provide investigators with information coded to the 10th Revision (ICD- 
10) of the International Classification of Diseases. The study was approved by 
the Oxford and Anglia Multi-Centre Research and Ethics Committee. 

statistical analysis 

Analyses were restricted to women who had reported their birth weight and 
who had not had a prior cancer registration (except non-melanoma skin 
cancer, ICD-10 C44). Information on birth weight was reported in pounds 
and ounces and converted to kilograms. Analyses divided women into five 
categories of birth weight: <2.5, 2.5-2.9, 3.0-3.4, 3.5-3.9, and >4.0 kg. We 
first examined how various known or suspected risk factors for cancer varied 
by birth weight. 

For analyses of cancer risk, women were followed from the date when 
their birth weight was reported to whichever was earliest of: the date of 
cancer registration (except for non-melanoma skin cancer), date of death, 
date of emigration or other loss to follow- up, or the last date of follow-up (31 
December 2011). The seven cancer types for which more than 1500 incident 
cases had accrued during follow-up were studied separately: colorectal 
cancer (ICD-10 code C18-20), lung cancer (C34), malignant melanoma 
(C43), breast cancer (C50), endometrial cancer (C54), ovarian cancer (C56), 
and non-Hodgkin lymphoma (C82-85). All other incident invasive cancers 
were grouped together (C00-C97, excluding the above seven sites or types 
and non-melanoma skin cancer). 

We used Cox regression with attained age as the underlying time variable 
to estimate relative risks (RRs) and appropriate confidence intervals (CIs) 
for cancer incidence, by birth weight, taking birth weight 3.0-3.4 kg as the 
reference group. To facilitate valid comparisons between any birth weight 
groups, the variance of the log risk was estimated for each group, and these 
group-specific variances were used to calculate group-specific CIs [20]. 

Unless otherwise specified, analyses were routinely stratified by year of birth 
(before 1939, 1940-1945, 1946-) and 10 regions of residence in Scotland and 
England, and adjusted by maternal smoking during pregnancy (yes, no), ma- 
ternal height (<155, 155-159, 160-164, 165-169, 170-174, >175 cm), paternal 
height (<165, 165-169, 170-174, 175-179, 180-184, >185 cm), whether the 
woman had been breast fed as an infant (yes, no), age at menarche (<12, 12, 
13, 14, >15 years old), adult height (<155, 155-159, 160-164, 165-169, 
170-174, >175 cm), parity (nuUiparous, 1-2 children, 3 or more children), age 
the woman was when she had her first baby (<25, >25 years old), use of 
hormone therapy for menopause (never, former user having stopped for <5 or 
>5 years, current user at baseline), socio-economic status (quintiles of 
Townsend deprivation index [21]), body mass index (<22.5, 22.5-27.4, 
27.5-32.4, 32.5-35.0, >35.0 kg/m^), smoking (never, past smoker who stopped 
<10 years or >10 years ago, current smokers at baseline <15, 15-24, and >25 
cigarettes per day), strenuous exercise (never, once per week, more than once 
per week), and alcohol consumption (0, 1-4, 5-14, 15-29, 30 g/day [22]). The 
small number of women with missing values for any of these adjustment 
variables were assigned to a separate category for that variable. 
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Mean birth weight in self-reported categories 
(of <2.5, 2.5-, 3.0-, 3.5-, 4.0-1- kg) 

Figure 1. Mean measured birth weight versus mean self- reported birth 
weight, in each of the five categories of self-reported birth weight. Adapted 
from Cairns et al. [19] under the terms of the Creative Commons 
Attribution License 2.0; http://creativecommons.Org/licenses/by/2.0. 



Women with a history of hysterectomy or for whom hysterectomy status 
was unknown were excluded from analyses of endometrial cancer. Women 
who had a history of bilateral oophorectomy or for whom bilateral oophor- 
ectomy status was unknown were excluded from analyses of ovarian cancer. 

To correct for regression dilution resulting from imperfect recall of birth 
weight [23], RRs per 1 kg increase in birth weight were estimated using the 
mean measured birth weights in each of the five categories of self-reported 
birth weight (2.63, 2.98, 3.37, 3.68, and 3.94 kg, respectively; Figure 1) [19]. 
Because of the large number of cancers studied, 99% CIs are presented. 

systematic review and meta-analysis 

A systematic review was conducted for published associations between birth 
weight and the seven specific cancer sites or types examined here. We 
searched PubMed and EMBase databases and review articles (search terms 
and further details of the search are given in supplementary Appendix S2 
and S3, available at Annals of Oncology online). We sought studies with pro- 
spectively recorded information on birth weight and adult cancer risk and, 
where possible, extracted RR estimates which had been adjusted, and those 
which had not been adjusted, by adult height and by smoking. We combined 
the study-specific results to give a RR per 1 kg increase in birth weight for 
each type of cancer, calculated where necessary by regression across birth 
weight categories [24], using inverse- variance- weighted meta-analysis. We 
used/^ tests to assess heterogeneity across studies. 

results 

The 453 023 women without prior cancer who reported their 
birth weight at baseline were followed for a total of 4.2 million 
person-years (9.2 years per woman, on average). During follow- 
up, 39 060 incident cancers were registered (4414 colorectal, 
3175 lung, 1795 malignant melanoma, 14 542 breast, 2623 
endometrial, 2009 ovarian, 1565 non-Hodgkin lymphoma, and 
8937 other cancers). Table 1 shows 17 characteristics of the 
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Table 1 . Characteristics of women at different periods of their lives, by their reported birth weight 
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Birth weight 










^ value for heterogeneity'' 




<2.5 kg 


2.5-2.9 kg 


3.0-3.4 kg 


3.5-3.9 kg 


>4.0 kg 


(all P values <0.001 unless 




(N = 61 308) 


(N=86 377) 


(N= 157 437) 


(N=85 256) 


(N = 62 645) 


specified) 


Year of birth, mean (SD) 


1942 


1942 


1942 


1943 


1942 


0.8 (P = 0.4) 


Age at baseline (years), mean (SD) 


59.1 (4.6) 


58.9 (4.5) 


58.7 (4.5) 


58.6 (4.5) 


59.3 (4.7) 


0.0 (P = 0.9) 


Birth and family 














Maternal height (cm), mean (SD) 


159.5 (7.1) 


159.7 (6.9) 


160.5 (6.8) 


160.9 (6.8) 


161.3 (7.0) 


2982 


Paternal height (cm), mean (SD) 


173.7 (8.1) 


173.8 (7.7) 


174.4 (7.5) 


174.9 (7.5) 


175.2 (7.7) 


1579 


Another smoked during pregnancy (%) 


34.3 


31.3 


30.0 


28.6 


27.8 


659 


Was breast fed as an infant (%) 


56.1 


68.9 


73.3 


75.4 


75.4 


5749 


Mother alive when birth details were collected (%) 


26.5 


33.8 


35.4 


35.8 


28.8 


157 


Adolescence, early adulthood, and reproductive factors 














Age at menarche (years), mean (SD) 


12.8 (1.7) 


12.9 (1.6) 


12.9 (1.5) 


12.9 (1.6) 


12.9 (1.6) 


7.1 (P = 0.008) 


Adult height (cm), mean (SD) 


160.2 (6.7) 


161.2 (6.5) 


162.6 (6.4) 


163.6 (6.5) 


164.5 (6.6) 


18 590 


Nulliparity (%) 


12.7 


12.3 


10.1 


12.1 


12.3 


10.2 (P = 0.001) 


Age the woman was when she had her first 


23.9 (4.3) 


24.1 (4.3) 


24.1 (4.3) 


24.2 (4.3) 


23.9 (4.3) 


0.6 (P = 0.4) 


baby, mean (SD) 














Middle age 














Lowest fifth of socio-economic status (%) 


21.5 


18.7 


17.9 


18.0 


20.3 


47 


Ever used hormone therapy for menopause (%) 


55.2 


55.6 


56.0 


55.5 


54.8 


0.7 (P = 0.4) 


Body mass index (kg/m^), mean (SD) 


26.5 (4.9) 


26.0 (4.6) 


26.0 (4.5) 


26.2 (4.7) 


26.7 (4.9) 


180 


Current smoker (%) 


12.7 


11.4 


11.5 


11.7 


13.2 


8.2 (P = 0.004) 


Strenuous exercise < 1 time per week (%) 


58.7 


56.6 


55.0 


55.4 


57.9 


30 


Alcohol consumption (g/day), mean (SD) 


5.7 (8.0) 


6.5 (8.5) 


7.0 (8.7) 


7.1 (8.9) 


6.7 (8.8) 


429 


t^sts of regression models using self- reported birth wei 


jht as Independent variable. 
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women, at around the time of their birth, in adolescence and 
early adulthood, and in middle age, by their reported birth 
weight. Of the 17 variables examined, only 4 were unrelated to 
birth weight (year of birth, age at baseline, age the woman was 
when she had her first baby, and use of hormone therapy for the 
menopause). All the other 13 variables varied significantly by 
birth weight, although some associations were not particularly 
strong or linear. Of all the variables examined, women's adult 
height had the strongest association with birth weight. Further 
details of the data shown in Table 1 are given in supplementary 
Appendbc S4, available at Annals of Oncology online. 

We estimated trends in the RR per 1 kg increase in birth 
weight for the seven cancer sites and types with more than 1500 
incident cases and for all other cancers combined (Table 2). 
With adjustment only for age, year of birth, and region of resi- 
dence, increasing birth weight was associated with an slight 
increase in the risk of malignant melanoma {P = 0.002) and of 
non-Hodgkin lymphoma (P = 0.002), but not with the risk of 
the other cancer sites (Table 2). However, when we studied the 
effect of additional adjustment for 14 other factors, one at a 
time, adult height had the greatest effect and reduced all asso- 
ciations, except for lung cancer (supplementary Appendix S5, 
available at Annals of Oncology online). After additional adjust- 
ment for height, none of the trends were statistically significant, 
given the number of tests done (the P value for trend was >0.01 
for every cancer; Table 2). Simultaneous adjustment by all 17 
potential confounding factors had little effect beyond the 
separate effects of adjusting just for height and for smoking 
(Table 2). 

We also estimated RRs per 1 kg increase in birth weight in 
subgroups of women defined by 15 of their personal character- 
istics, including their age, socio-economic status, height, and 
smoking history, but there was little to suggest strong heterogen- 
eity of the findings across the subgroups (supplementary 
Appendbc S6, available at Annals of Oncology online). 

Figure 2 shows the RRs for each cancer site in each of the five 
categories of birth weight studied, after adjustment for age, year 
of birth, and region of residence only (left-hand column) and 
after additional adjustment by adult height (middle column). 
Results for lung cancer were also adjusted by smoking. The 
weak relationships between birth weight and cancer risk are 
evident, and it can be seen that they are further weakened by 
additional adjustment for adult height. RR estimates and CIs for 
each data point shown in Figure 2 are given in supplementary 
Appendbc S7, available at Annals of Oncology online. After sim- 
ultaneous adjustment for all 17 potential confounding factors 
(supplementary Appendix S8, available at Annals of Oncology 
online), the relationships between birth weight and cancer risk 
were almost identical to those additionally adjusted only for 
adult height (Figure 2, middle column). 

The most extreme RR estimate, after adjustment for all poten- 
tial confounding factors, was that for non-Hodgkin lymphoma 
in women who had been the largest size at birth (adjusted 
RR= 1.33, 95% CI 1.15-1.54, for birth weight 4.0-1- versus 3.0- 
3.4 kg. Figure 2 and supplementary Appendix S7, available at 
Annals of Oncology online). The P value for this single risk esti- 
mate is 0.0002. Given the large number of risk estimates pre- 
sented, this could well be a chance finding, although others have 
reported that big babies may be at increased risk of childhood 
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Relative risk of cancer by birth weight 



Adjusted for age, year of birth 
and region of residence only 



Adjusted for age, year of 
birtti, region of residence, 
AND HEIGHT 



Relative rlsl< of cancer 
by adult height 

Adjusted for age, year of 
birth, region of residence, 
AND BIRTH WEIGHT 



Colorectal cancer 
n = 4414 



O 



P (trend) = 0.02 



P (trend) = 0.5 



P (trend) < 0.0001 



Lung cancer 

(also adjusted for smoking) 
n = 3175 



P (trend) = 0.9 



P (trend) = 0.9 



P (trend) = 0.7 



Malignant melanoma 
n = 1795 



O 



cr 



CM 

o 



P (trend) = 0.002 



P (trend) = 0.03 



T P (trend) < 0.0001 



I 



Breast cancer 
n = 14542 



cr 
cr 



P(trend) = 0.1 



P (trend) = 0.7 



P (trend) < 0.0001 



Endometrial cancer 
n = 2623 



O 

in 



cr 
cr 



P (trend) = 0.3 



P(trend) = 0.1 



.1--*-+-+ 



P (trend) = 0.02 



Ovarian cancer 
n = 2009 



O 



cr 
cr 



P (trend) = 0.6 



P(trend) = 0.1 



P (trend) < 0.0001 



Non-Hodgkin lymphoma 
n = 1565 



O 



cr 
cr 



f--t-+--r'' I f-.-4 f 



P (trend) = 0.002 



P (trend) = 0.02 



t' T P (trend) = 0.002 



All other cancers 
n = 8937 



O 



cr 
cr 



P (trend) = 0.2 



I 1~ 

<2.5 2.5- 



— I 1 1 

3.0- 3.5- 4.0+ 



Birth weight (kg) 
Figure 2. Relative risks for cancer by birth weight and by height. 



P (trend) = 0.6 

I 1 1 1 1 

<2.5 2.5- 3.0- 3.5- 4.0+ 
Birth weight (kg) 
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P (trend) < 0.0001 

I 1 1 1 1 

<155 155- 160- 165- 170+ 

Adult height (cm) 
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leukaemia [25]. We examined the risk of adult leukaemia (n = 
692) in the same subgroup of women, but the findings were not 
remarkable (adjusted RR= 1.05, 95% CI 0.83-1.34, for birth 
weight 4.0+ kg or more versus 3.0-3.4 kg). 

Adult height is strongly correlated with birth weight, and 
adjusting for it led to the greatest reduction in associations 
between birth weight and adult cancer risk. Height is also asso- 
ciated with cancer (without adjustment for birth weight) [18]. 
As both are markers of growth and adult height is known to be 
associated with cancer risk, it is important to assess whether the 
associations between adult height and cancer risk persist after 
adjusting for birth weight. The right-hand column of Figure 2 
shows, for women included in these analyses, height-associated 
RRs adjusted by age, year of birth, region of residence, and birth 
weight. Except for lung cancer, there are strong and highly 
significant trends of increasing cancer risk with increasing 
height (P< 0.0001 for colorectal cancer, malignant melanoma, 
breast cancer, ovarian cancer, and other cancers and P = 0.002 
for non-Hodgkin lymphoma). The P value of 0.02 for endomet- 
rial cancer became highly significant (P < 0.0001) after addition- 
al adjustment for other factors, and was most affected by 
adjustment for body mass index (supplementary Appendix S8 
and S9, available at Annals of Oncology online). 

systematic review and meta-analysis 

We sought published results from studies with prospectively 
recorded birth weight information on the association between 
birth weight and risk of cancer of the colorectum, lung, malig- 
nant melanoma, breast, ovary, endometrium, and non-Hodgkin 
lymphoma. Supplementary Appendix S2 and S3, available at 
Annals of Oncology online, gives the search strategy used and 
describes the studies with relevant data. Because of the apparent 
importance of height as a potential explanatory or mediating 
variable (and of smoking for lung cancer), we sought results 
from these studies both with and without adjustment for height 
and with and without adjustment for smoking (for lung cancer). 

Most published prospective data come from studies that 
linked birth records to cancer registration data, with little or 
no information on other factors beyond those recorded at birth 
[1-13] (supplementary Appendix S3, available at Annals of 
Oncology online). For the cancers other than breast cancer, the 
total number of cancers in all previous publications combined 
was generally smaller than the numbers included in our study 
(1571 versus 4414 for colorectal cancer, 2032 versus 3175 for 
lung cancer, 2205 versus 1795 for malignant melanoma, 1084 
versus 2623 for endometrial cancer, 871 versus 2009 for ovarian 
cancer, and 491 versus 1565 for non-Hodgkin lymphoma). 
Hence, meta-analyses for these cancers are dominated by our 
findings (supplementary Appendix SIO, available at Annals of 
Oncology online). Furthermore, almost all published results 
were unadjusted for height, and no previous study of lung 
cancer adjusted for smoking. 

For breast cancer, a meta-analysis of individual participant 
data from 32 studies was published in 2008 [14] and three other 
analyses at about the same time [15-17]. Meta-analyses based 
on published data are difficult to interpret, as they are hampered 
by different definitions and different division of birth weight 
across studies. The individual participant meta-analysis [14] 
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used similar definitions across studies and reported RRs (not 
adjusted for height) per 0.5 kg increase in birth weight of 1.06 
(95% CI 1.02-1.09) in studies with 4135 cases with prospective 
recording of birth weight at the time of birth; 1.02 (95% CI 
0.99-1.05) in studies with 2887 cases with prospective recording 
of birth weight during adolescence; and 0.98 (95% CI 0.95-1.01) 
in studies with 6359 cases where birth weight was self-reported 
(birth weight was recorded after breast cancer diagnosis for 
some of these cases). Combined results for all 13 381 women 
give a RR per 1 kg increase in birth weight of 1.04 (95% CI 
1.00-1.07 ), similar to our estimate of 1.03 (95% CI 0.99-1.08) 
before adjustment by height, based on 14 542 incident cases. 
Since 2008, one record linkage study based in Denmark has 
published new results based on 716 women with breast cancer: 
the RR estimate per 1 kg birth weight (not adjusted by height) 
was 0.89 (95% CI 0.75-1.06) [26]. It was not possible to derive a 
summary estimate of breast cancer risk per 1 kg for previous 
publications since the individual participant meta-analysis [14] 
included most published studies, some of which were retrospect- 
ive. Furthermore, almost none of the previously published results 
from prospective studies had adjusted for height [14-17]. For 
example, results were presented before and after adjustment for 
height for just 541 of the 13 381 women in the individual par- 
ticipant meta-analysis [14], and the resulting CIs were wide 
[RR= 1.02 (95% CI 0.93-1.12), per 0.5 kg increase in birth 
weight, after adjustment for height]. 

discussion 

It has been proposed that birth weight has a persistent and inde- 
pendent effect on cancer risk in adulthood [1-17]. Birth weight 
is, however, correlated with other characteristics of women, at 
the time they were born and in later life, that could themselves 
affect cancer risk. Such factors include maternal smoking, ma- 
ternal and paternal heights, age at menarche, adult height, 
smoking, alcohol consumption, body mass index, and physical 
activity. All these factors were associated with birth weight 
in this cohort, and the association with adult height was the 
strongest. 

We found weak associations between birth weight and the 
risks of malignant melanoma and non-Hodgkin lymphoma 
before adjusting for height, but these associations became non- 
significant after adjusting for height. The non-significant associa- 
tions between birth weight and the risk of colorectal, breast, 
endometrial, and ovarian cancer before adjusting for height were 
also further weakened after adjustment for height. In contrast, 
we found strong associations between adult height and cancer 
risk for each of these cancers, after adjusting for birth weight 
{P < 0.0001 for most of the cancer sites). 

Lung cancer differs from the six other specific cancers consid- 
ered here, in that its risk appears to be unrelated to height (as we 
had reported previously [18]). While there was little association 
between birth weight and lung cancer risk, adjusting for adult 
smoking made any association completely null. 

We found good agreement between birth weight reported 
in adulthood and measurements made at birth (Figure 1). 
Correlation coefficients reported by others have ranged from 
0.63 to 0.83 [25, 27, 28, 29, 30] and our estimate of 0.78 [19] is 
consistent with these. With correlation coefficients of this 
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magnitude, self-reported birth weight can be used as a reason- 
ably reliable variable in epidemiological analyses, although the 
strength of any association may be underestimated due to re- 
gression dOution bias [23]. We allowed for this bias by assigning 
mean measured birth weight to each self-reported birth weight 
category when calculating trends [19, 23]. 

In studies that recorded birth weight retrospectively, recall of 
birth weight could differ between those with and without 
cancer. To avoid possible recall bias, our systematic review was 
restricted to studies with prospectively recorded information on 
birth weight. Our review revealed that almost all studies with 
prospectively recorded birth weight had linked birth records 
with cancer registrations, and that these studies lacked informa- 
tion on other risk factors for adult cancer, particularly height. 
For example in the meta-analysis of individual data on breast 
cancer, only 541 of the 13 381 cases appeared to have informa- 
tion recorded on adult height. For other cancers, our findings 
dominate the worldwide evidence: almost all previous reports 
did not adjust for height and none adjusted for smoking. 

This is the first study with substantial numbers of site-specific 
cancers, in which it has been possible to examine the effects of 
separate and simultaneous adjustment for a range of potential 
confounding and intermediary factors. While we cannot 
exclude residual confounding and the role of other perinatal 
and early life correlates of birth weight, such as gestational age 
or childhood socio-economic status, our findings suggest that 
birth weight has little or no effect on the incidence of adult 
cancer. 

Birth weight and adult height are both markers of growth, 
albeit during different periods of life, and can share environmen- 
tal as well as genetic determinants [31]. Some aspect of growth, 
measured here as height, has a clear and strong effect on the inci- 
dence of most adult cancers [18]. Birth weight appears to add 
little additional information to adult height as a predictor of 
cancer risk in women. 
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Background: Between the 1970s and 2000 mortality in most of Latin America showed favorable trends for some 
common cancer sites, including stomach and male lung cancer. However, major concerns were related to mortality 
patterns from other cancers, particularly in women. We provide an up-to-date picture of patterns and trends in cancer 
mortality in Latin America. 

Methods: We analyzed data from the World Health Organization mortality database in 2005-2009 for 20 cancer sites in 
1 1 Latin American countries and, for comparative purposes, in the USA and Canada. We computed age-standardized 
(world population) rates (per 1 00 000 person-year) and provided an overview of trends since 1 980 using joinpoint regres- 
sion models. 

Results: Cancer mortality from some common cancers (including colorectum and lung) is still comparatively low in Latin 
America, and decreasing trends continue for other cancer sites (including stomach, uterus, male lung cancers) in several 
countries. However, there were upward trends for colorectal cancer mortality for both sexes, and for lung and breast 
cancer mortality in women from most countries. During the last decade, lung cancer mortality in women rose by 1 %-3% 
per year in all Latin American countries except Mexico and Costa Rica, whereas rises of about 1 % were registered for 
breast cancer in Brazil, Colombia and Venezuela. Moreover, high mortality from cancer of the cervix uteri was recorded in 
most countries, with rates over 13/100 000 women in Cuba and Venezuela. In men, upward trends were registered for 
prostate cancer mortality in Brazil and Colombia, but also in Cuba, where the rate in 2005-2009 was more than twice that 
of the USA (23.6 versus 1 0/1 00 000). 

Conclusions: Tobacco control, efficient screening programs, early cancer detection and widespread access to treat- 
ments continue to be a major priority for cancer prevention in most Latin American countries. 
Key words: cancer, trends, Latin America, mortality 
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